If the eye-position signal during visually-evoked saccades is dependent on the dorsomedial l¥ontal cortex (DMFC), one would expect that saccades generated to briefly presented visual targets would be disrupted after displacement of the eyes via electrical stimulation of this cortical area. Compared are compensatory saccades evoked to brief targets following stimulation of the DMFC and frontal eye fields (FEF). Compensatory saccades produced to brief targets following perturbation via the DMFC were not affected. Accordingly. electrical stimulation of the DMFC does hot disrupt the eye-position signal during the execution of visually-evoked saccades.
Monkeys are able to generate saccades to remembered target positions after their eyes are displaced by electrical stimulation of either the frontal eye fields (FEF) or superior colliculi, but hOt after being displaced by stimulation of the trochlear or abducens nucleus or by stimulation of the paramedian pontine reticular formation or fastigial nuclei [6, 8, 10, 13, 14] . This suggests that electrical stimulation of the trochlear or abducens nuclei or paramedian pontine reticular formation or fastigial nuclei disrupts the eye-position signal during visually-evoked saccades.
Models of lhe brainstem saccade generator use as an input a signal representing 'desired' eye position in craniotopic coordinates [9] , We bave suggested that the dorsomedial frontal cortex (DMFC), which innervates the brainstem [4, 12] , might hold such an eye-position signal for generating visually-evoked saccades [5] . The activity of units within •he DMFC is modulated by changes in eye position [1,5,1 I] . Over 60% of the units bave activity related to visual fixation, and of these over 40% become tonically active before the eyes arrive on target [5] . Electrical stimulation of the DMFC drives the eye to a given craniotopic location, a termination zone, and once within this termination zone further stimulation holds the eyes at that position and inhibits all visually-elicited saccades [16, 17] . Termination zones are topographically represented in the DMFC, and these zones are anchored to the head [5, 16, 17] . If the eye-position signal for visually-evoked saccades is dependent on the DMFC, one would expect that saccades generated to a remembered target position would be disrupted after perturbation via DMFC stimulation. Compared are corrective saccades evoked fo briefly presented visual targets following stimulation of either the DMFC or FEF.
Two adult rhesus monkeys Ma«a«a mulatta), I and L were used. Details pertaining to surgery, data collection, and electrical stimulation can be round in Tehovnik and Lee [16] . The monkeys were water deprived overnight before each day of experimental testing. After testing, they were allowed to drink to satiation before being returned to the vivarium. For each monkey, a recording chamber was implanted over the DMFC, and another chamber was implanted over the left FEF.
During behavioural testing, a monkey faced a 40 degree wide by 30 degree high LED board positioned 108 cm away with head fixed. The animal had to fixate an LED with diameter of 0.3 degrees of visual angle for 500 ms. During fixation, a monkey had to keep his eyes within a 5 x 5 degree window; otherwise the trial was terminated. After the fixation spot was turned off, a second LED was
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flashed for 50 ms. The monkey was required to produce a saccade to the flashed LED: the eyes had to enter a 10 × 10 degree target window in order to obtain a drop of apple juice. At least three target positions were tested.
From trial to trial, the targets were presented in random order and they were typically 10 degrees from the fixation spot. On 15% of trials, a target was not flashed. Here the monkey was required to remain fixated for 100 ms to obtain the reward.
After a monkey was proficient at the task (error rate < 5%), either the DMFC or FEF was electrically stimulated immediately after target extinction. ered on 30 to 50% of the trials. To eliminate all extraneous visual cues while a monkey produced saccades to a flashed target, the house light was extinguished at target presentation and remained off until the start of the next tfial [10] . For electrical stimulation, glass-coated platinum-iridium electrodes with an impedance of 0.1 to 1.0 MIl at 1 kHz were constructed. Constant-current biphasic pulses were delivered to the brain tissue using a Grass $88 stimulator attached to a pair of constant-current, stimulus isolation units (Grass PSIU6B). A total of 11 and 20 penetrations were ruade into the DMFC and FEF, respectively, of the two monkeys. The FEF and DMFC were defined physiologically [2, 5, 16] . The location of the electrodes penetrations was determined by noting the location of a recording chamber relative to the arcuate sulcus and cortical midline during surgery, and by noting tbe electrode coordinates. Both monkeys are being used for further study.
A PDP 11/73 computer controlled the presentation of visual stimuli, the delivery of electrical stimulation, the assessment of correct saccadic responses using target windows, the storage of task-related events, and the collection of eye movements. An eye movement (sampled at 333 Hz) had to achieve an instantaneous velocity of at least 100 deg/s to qualify as a saccade.
Monkeys ruade saccades to a flashed target from one of three fixation spots located in left+ center, or right portions of craniotopic space (Fig. lA) . Saccades were evoked by stimulation of the DMFC following fixations in left, center, or right craniotopic space (Fig. lB) . After the end of such stimulation, saccades put the eyes on target (Fig. 1C) . Similar results were seen with targets flashed elsewhere and with ail sites tested in the DMFC. Thus compensatory saccades were produced following stimulation of the DMFC regardless of the location of the fixation spot, and the dispersion of these saccades did not differ appreciably from those evoked to the flashed targets in the absence of stimulation.
Using the saine conditions of electrical stimulation, compensatory saccades were produced following stimulation of the FEF (Fig. 2 ). Saccades were generated to a flashed target from a fixation spot located in left craniotopic space ( Fig. 2A) , and saccades were elicited from the fixation spot by stimulation of the FEF (Fig. 2B) . After the end of stimulation, saccades put the eyes on target (Fig. 2C) .
The current results indicate that electrical stimulation of the DMFC does not disrupt the eye-position signal during visually-evoked saccades. To date, the eye-position signal has been disrupted via stimulation of oculomotor or fastigial nuclei or sites within the paramedian pontine reticular formation [8,10,13+ 14] , but not disrupted via stimulation of the superior colliculus, FEF, or DMFC (current study, [6,10+13] unclear. Unlike the FEF and superior colliculi, the DMFC bas a neuronal representation of the skeletal musculature [15] . Furthermore, it has been implicated in learning oculomotor and skeletomotor tasks [3, 7] . The topographic representation of eye position in the DMFC [5, 16, 17] might be involved in establishing a linkage between tbe various motor systems during the learning of motor tasks. Tbis idea is currently under investigation.
In conclusion, compensatory saccades are evoked fol-lowing perturbation of the eyes via stimulation of the DMFC, which concurs with results in the superior colliculus and FEF. Thus electrical stimulation of the DMFC does not disrupt the eye-position signal during visually-evoked saccades.
